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ABSTRACT

Mesh selectivity studies on commercially important species are essential to identify the fishable
segment of the stock. This is required for assessing the effect of fishing effort on the exploited stocks and
suggesting effective management measures for maximum suostainable yield.

The present paper attempts to give a general review of the work done in this sphere. At centres like
Kakinada (Andhra Pradesh) change in the cod - end mesh size in trawls over the years has resulied in con-
siderable variations in production, catch composition and size distribution of commercially important
species of shrimps. Instances of heavy ltandings of undersized prawns {penaeids less than 65 mm TL) have
been noticed during the peak landing period along the coast of Kerala particulatly at Sakthikutangara and
it is partly attributed to the smaller mesh size of the trawls operated there. Considerable guantities of juvenife
prawns of the marine species are caught from the estuaries and backwaters using stake nets having cod - end
mesh sizes as low as 5 mm which in turn will adversely affect the recruitment of the species in the marine
sector.

Experimental studies on mesh selectivity of gill nets for oil sardine, and of trawls for shrimps in
Kerala and of dol neis for Bombayduck in Maharashtra and Gujarat clearly indicate the necessity of mesh
regulation for the judicious exploitation of these resources. Stock assessment studies carried out on
shrimps along the southwest coast of India also emphasise the urgent need for an upward revision of the
existing cod - end mesh size of 20 - 25 mm to atleast 30 mm in order to save the fishery from the danger

of depletion.

INTRODUCTION

ExpLoITeD fishery resources require the utmost
care 50 that their exploitation does not lead to
depletion. Proper management measures applied
in the capture fisheries by utilising the renew-
able characteristics of the resources will certainly
result in maximum sustainable yields. Marine
fishery resources, once supposed to be inexhau-
stible, have been affected by over exploitation
in different parts of the world. The fishery of
Antarctic whales is an example. However,
fishery independent factors also play their role
in affecting the exploited stocks, Peruvian
anchovies, which once dominated the marine
fish catches of the world, have aimost dis-
appeared. The reasons for this depletion are
assigned to both fishery independent and fishery
dependent factors. So also the North Sea herring
and haddock fisheries. Though fishery inde-
pendent factors are beyond human control,

fishery dependent factors are not so. Hence
what one can do in the realm of exploited
fisheries is to control the fishery dependent
factors only. Among these factors, two of them,
considered to be decisive in the management
of exploited fishery resources, are the mesh
size, in other words gear selectivity, and the
fishing intensity. Catching fish after they reach’
a reasonable size and leaving enough of them
s0 a5 to keep up the recruitment at a required
level are the important aspects for judicious -
exploitation. Once these things are taken care
of fishing intensity even at higher level than
what is required for optimum exploitation may
not affect the stock. For instance, when re-
cruitment is constant, increase in the intensity
of fishing does not affect the exploited stocks.
Hence, gear selectivity is a very important factor
in the management of exploited fishery resources.
In this paper the influence of this factor on the
fisheries is considered with particular reference
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to some of the major marine fishery resources
of India,
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preparation of this paper.

GEAR SELECTIVITY

All fish do not experience the same amount
of fishing mortality. Fishing mortality depends
on the characteristics of the gear employed
and the size of fish encountered by the gear.
Large sized hooks catch large fish. Gill nets
of larger mesh are expected to catch larger
fish. With smaller mesh size the catch of the
gear would comprise smaller fish. In the case
of bag nets, selectivity depends on the cod-end
mesh size since fish escape is found to occur
mostly through the cod-end. Much work has
been done on the selectivity of bag nets and
gill nets notably in the temperate waters,

Bag nets : Trawls, seines and stake nets belong
to this group. As the size of fish increases the
percentage of its retention also increases. All
fish of size greater than the size of full retention
are caught by the gear. As such the selectivity
in this case is one sided and the gear is termed
as non selective one. When the percentage
retention against the size, for instance length,
is plotted the resultant curve is called Selection
curve or selection ogive, To détermine the
selectivity, the percentage retention is to be
obtajined. By covering the cod-end with smaller
meshed bags or fishing with smaller meshed nets
side by side, information on the number of fish
entering the mouth and escaping from the cod-
end can be obtained and this information is used
to estimate the percentage retention at each
length of fish. Fishing mortality is proportional
to the percentage retention. Hence, full morta-
lity is experienced by the fish having size equal
- or greater than the one at which the complete
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retention is expected. For ail practical purposes,
instead of taking different levels of mortality
for different sizes below that of fuil retention,
the mean size of capture or retention is con-
sidered as the size above which full mortality
is assumed and below which no mortality is
assymed, The selection is called Knife-edge
selection,

To determine the mean selection length or
mean size at first capture selection ogive is
used. In Fig. 1, 1, is the mean selection length,

be 4i Tiga

Fig. 1, Selection ogive.

This is the length at which 50% of fish of this
length entering the net are retained and the
other 509 escape. If the ogive is symmetrical
I, is the point at which the vertical passes
through the mid point of the ogive. In general
1. can be determined such that the area left of
the ogive upto the Y - axis and the area between
the Y - axis and the vertical at 1, are equal.
In other words, the shaded areas above and
below the ogive in Fig. 1 are equal. When the
ogive is not symmetrical this method helps one
to find the 1; The method of estimating 1,
is as follows. Let the lengths be grouped in

ordinate h;. The area under this rectangle is
d; hj, where i=0, 1, 2.................. n. The
total area under the ogive can be approximated



204

n
to E di hi when d; is sufficiently small
i=o

for all i. When d; = 1 for all i then the area

n

under the ogive is Z h; and thearea between
' L=0

the lines Y-axis and 1, =l.iée I, 1. In
other words, :

o
e ®lae™ 2i: hy
Y

There is another way of calculating 1,  Since

the mean selection length is proportional to
mesh size, m in trawls

where b is the selection factor. The selection
factor can be estimated from the experiments
conducted using trawls of different mesh sizes.
Once the selection factor is known then, using
the equation 2, [, can be estimated for any

mesh size in the given range.

The sharpness of the selection ogive depends
on the spread of the curve. Wider the spread,
lesser will be the sharpness. This is measured by
the difference between the two lengths at 25
and 75% retentions. Using the terminology
of normal distribution ogives can be broadly
grouped under three categories as meso, platy
and lepto - ogives. Let 1,. 1, and I, be the
lengths at 25, 75 and 1009 retentions respec-
tively,

Then
lt +13-[2 %lz“!' Nkmsdenma T ar A (3)

as the curve is platy, meso and lepto - ogive
respectively.
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Gill nets : The selectivity for gill nets differs
from that of bag - type nets. In gill nets selecti-
vity reaches maximum at a length and tapers
off on both the sides for the lengths greater or
lesser than this. When the selection is perfect
the curve in this case is symmetric and beil
shaped and hence a normal curve. The sele-
ction in this case is two sided as against one
sided in the bag nets. Reiention rate reaches
from 0 to 1 and then recedes to zero. The entire
curve can be considered as a combination of
two ogives, one as the reflection of the other

oo

¢

Fig. 2. Gill-net selection curve.

as shown in Fig. 2, Under this assumption it
can be written (Holt, 1963).

(A-lm)?
202 )
where C) and Nj are the numbers of fish of
fength 1 caught and liable to capture by the gear
respectively; P, is the fishing power of the net
o fmesh size m; 1., is the length of fish at which
the efficiency of the gear is maximum, and «
is the standard deviation of the selection curve.
Equation 4 is two parametric, the parameters

being Im and & . To obtain the estimates for
them the method used is as follows. Let two

Cl= Nl pm exp (_.
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gears of mesh sizes m and M be used. Then,
from equation 4 we have

_ (tm)?
c _{1=lm)? T
Im Ny Py e“P( = )
Taking longarithems to base e
Cim  Lyon P U=l (-1 02
109 < o 2o ' 2oy, +(6)

To solve equation 6 which is linear in 1 we
shall have three more assumptions. As in the
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for all the lengths in the interval between lg
and 1g. If Cyg and Cy; are the numbers of”

fish of length 1 caught by a gill net and a non-
selective gear like trawl, then the fishing morta-
lity due to gill net for fish of this length is pro-
portional to C]g {Cy. Regier and Robson
(1966) have dealt with the selectivity of gill nets
in detail.

UsES OF MEAN SELECTION LENGTH

Beverton - Holt vield model is of three dimen-
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Fig. 3. Yield - isopleth.

equation 2 the first assumption is 1, = b.m
and 1)y =b.M and the second one is Py, = Py
which would be true for the gears having mesh
sizes within a small range, The last assumption
is wm = oy wo— . Alagaraja (1977) modified

the first assumption and gave the estimates
comparing them with those obtained by others
(Olsen, 1959).

Considering knife-edge selection, fishing mor-
tality from 1 14 in Fig. 2 may be taken as full

sions with'Y / R - yield - per - recruit, F . fishing
mortality and t, - the age at first capture as the
three variables. Fig. 3 gives an example of
yield - isopleth formed by these three variables,
However, for a given value of F, the resultant
curve is two dimentional and it is called yield -
mesh curve where the age at first capture, that
could be obtained from the mean selection
length, is X - coordinate and Y /R is the Y-
coordinate. Fig. 4 is an yield - mesh curve
having a maximum indicating the mesh size
required for obtaining maximum yield. In the
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same way, for different fishing pressures, 7. e.
at different levels of F, the required mesh sizes
for obtaining MSY could be found out.

Two factors are te be considered for fixing
suitable mesh size in order to maintain the
fishery in a steady state. One is the size of fish
at which maximum growth rate is registered.
The other factor is the size at first maturity.
If the mean selection length is just abeve these

FPostyliterg Males
CochinFisheries Harbour
C=060

3000

'
1
3
t
L]
]
I
!
»
i
1
i
i
1
1
i
1
'
1
L}
I
'
t
3

1
+

11

Fl H i 1 1 L
010 Q20 O30 040 050 0'60 OTO 0-80 0-90 1.00
¢

Fig. 4. Yield - mesh curve.

two lengths then both recruitment and maximum
growth potential of fish are taken care of and
fishing does not affect the stocks in any way.
This would lead to fishery maintenance.

IMracr oF MESH SizE oN THE EXPLOITED
RESOURCES

The impact of mesh sizes on the commercially
exploited marine fishery resources of India has
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been examined by various authors. Some of
the major observations in this regard are enu-
merated below.

Prawns : Among our marine fishery resources
prawns occupy the top rank by virtue of their
high export valwe. The insatiable demand for
frozen shrimps in foreign markets results in tre-
mendous increase in fishing input for raw
materials with the result the shrimp landings
were stepped up many fold during the past three
decades. As is characteristic of exploited natural
resource the constantly increasing fishing pre-
ssure over a number of years has led to the
stagnation of shrimp production in many centres
now (George ef af., 1980; Silas et ol., 1984;
Alagaraja et al., 1986). The fishery being
essentially export oriented, the prime concern of
the producers has been to catch more and more
larger varicties of shrimps belonging to the
penaeid group. While the non penaeid prawns,
which attain’ only smaller sizes not attractive to
the industry, are confined to the coastal areas
supporting the indigenous fishery in certain
regions, the penaeid prawns enjoy a wider
distribution in the shelf waters and are fished
extensively on both the coasis. The most
common gear employed in the exploitation of
penaeid prawns are shrimp trawls of various
dimensions operated by mechanised vessels.
These nets introduced in our waters about
half - 2 - century ago on an experimental level
are now the major source of penaeid prawn
landings in the country, In the total prawn
landings from the marine sector penaeid
prawns constitute more than 60°%, of which
about 2/3 is taken by the shrimp trawlers.

Though the introduction of shrimp trawlers
in the commercial fishery has brought about
phenomenal increase in the production of pe-
naeid prawns in the country it has caused many
changes as well in the pattern of exploitation
of these resources in recent years particularly
by the smaller vessels of the industrial sector.
The changes were mainly manifested in the
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quantum of trawling effort expended on the
shrimp stocks and the cod - end mesh size of
the nets. Rapid increase in the number of shrimp
trawlers in the fishing grounds has been a
common feature at centres like Veraval, Bom-
bay, Karwar, Mangalore, Cochin and Sakthi-
kulangara on the west coast and Tuticorin,
Mandapam, Madras, Kakinada, Waltair and
Paradeep on the east coast. The Ceniral Marine
Fisheries Research Institute has been closely
observing the increasing trend in trawler oper-
ations, mesh - size variations of the cod - end
and other changes associated with fishing and
their impact on the prawn resources at these
centres in order to suggest proper management
measurés as and when required. The studies
revealed a grave situation for the shrimp fish-
eries at Kakinada in Andhra Pradesh(Rao et al.,
1980) and Sakthikulangara in Kerala (George
et al., 1980, 1983), brought about by uncon-
trolled fishing by the commercial trawlers.
Kakinada is one of the important prawn fishing
centres of Andhra Pradesh, Commercial shrimp
trawling at this centre was initiated in 1964
and since then there was a steady increase in
the number of trawlers operating from there
every year resulting in considerable expansion
of the fishing industry. With the development
of an export market for prawns from Kakinada
by about 1970 the enthusiasm to harvest more
and more prawns from this coast grew further
and this eventually led 1o a gradual reduction
of the mesh size of the cod - end of the shrimp
trawis besides considerable increase in trawling
effort as well as area of operation. Prior to
this, the cod - end mesh size of the trawl net
was 25 mm (Muthu et af,, 1975) and the prawn
catch consisted mostly of bigger species of
penaeid prawns (129)) like Pengeus indicus
and P, monodon and medium sized ones (60°5,)
such as Metapenaeus affinis, M. monoceros,
Parapenacopsis stylifera and P. hardwickii, The
rest of the catch was contributed by smaller
varieties such as M. dobsoni, M. brevicornis, the
non - penaeids Exhippolysmata ensirostris, Ne-
matopalaemon tenuipes and a number of other

207

species in minor quantities, The reduction in
cod - end mesh size of the trawl nets resorted
to for enhancing the catch began during 1970-72
when the mesh size of most of the nets was
reduced to 20 mm. The next step in mesh size
reduction that occurred during 1977 - 79 period
brought down the range of cod - end mesh size
to 8-20 mm. By about the middle of 1978
more than 85% of the nets operating along
the coast had meshes below 17 mm. Analysis
of prawn catch in relation to the mesh sizes in
operation showed that along with the reduction
in cod - end mesh size considerable variations
also occurred in the production, catch com-
position and size distribution of important
species in the fishery. The reduction in cod-end
mesh size coupled with enormous increase i
the fishing effort resulted in substantial improve-
ment in the total catch as well as cph of prawns
till 1977 and thereafter the fishery began to
decline as a result of depletion of stock. The
most significant change that became evident
after mesh size reduction was the change in
species composition of the trawl fishery. Till
1976 more than 90 of the catch from shrimp
trawlers was contributed by the penacid prawns,
But in the subsequent years the non - penaeid
prawns, which are much smaller in size than
the penaeids, contributed to the catches in
greater proportions relegating penaeid prawns
to a secondary position in 1977. A striking
feature observed during this period was the
entry of the sergestid prawns Acetes spp.
into the fishery to the extent of forming 14 -
30%,. These tiny shrimps, although available
in abundance in the sea as well as backwater .
areas of this centre and caught regularly in the
indigenous gears, have never been encountered
before in the trawl catches in quantities large .
enough to support a fishery. Their entry into
the trawl fishery in large quantities along with
other non penaeid prawns of smaller sizes in
1977 coincided with the reduction in mesh size
of the nets, Examination of the annual size
frequency data of penaeid prawns caught by
shrimp trawlers indicated a pgradual decline
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in the mean size and downward shifting of the
major size groups for species like M. dobsoni
and M. monoceros as a result of the change in
mesh size. In the case of M, dobsoni the major
size group contributing to the fishery decreased
from 81- 100 mm in 1972 to 71-80 mm by
1978 - 79 period. The percentage of prawns
measuring less than 60 mm total length was also
found to be relatively high during 1977-78
than in the previous years, In the case of M.
monoceros the major size group in the fishery
was 111-150 mm during 1972-76 which by
1978 was reduced to 81 - 90 mm along with a
steady decline in the mean sizes. All the above
changes would suggest that an uncontrolled
reduction in the cod - end mesh size of commer-
cial nets can severely jeopardise the fishery
and, in the long run, lead to a total destruction
of the shrimp resource.

" The southwest coast of India is well known
for its rich fishery for penaeid prawns. Over
909%, of this fishery is dependent on shrimp
trawlers operating in the coastal waters upto
about 50 m depth. The maximum exploitation
of prawns is taking place off Sakthikulangara
in Kerala where the fishery is at its peak during
the southwest monsoon period. Of late, it has
been observed at this centre that considerable
quantities of undersized prawns of the major
species P. stylifera, occur in the catches during
the monsoon period. George et al. (1983) study-
ing this critical situation in the fishery during
1980 - 82 observedt that an average of nearly
30% of the catch in terms of number was con-
stituted by smaller size gronps below 65 mm
which is around the minimum size at first ma-
turity of the species. In fact, these sizes even
dominated in the fishery on many occasions
when the landing was at its peak during June -
July period. The size preferred by the freezing
industry is usually above 65 mm and since the
meat recovery below this size is extremely poor
they are totally discarded. It is believed that
the heavy occurrence of undersized prawns of
P. stylifera in the trawl nets along this coast is
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due to the small cod-end mesh size (20 - 25 mm)
and the active recruitment of juveniles into
the fishery during the period.

Satyanarayana (1965) studying the variations
in sizes of prawns caught off Cochin by shrimp-
trawis of four different cod-end meshes
observed that inspite of the variations in cod-end
mesh size (20 and 25 mm) the mean length of
prawns caught at a particular depth remain
more or less the same. As such, no clear - cut
relationship between the cod - end mesh size
and the mean length of prawn could be found
out. Panicker and Sivan (1965) have conducted
mesh selectivity studies using cod - end cover
to determine the optimum cod - end mesh size
for commercial shrimp trawls. The 56 %, escape
level, coefficient of selectivity and selection
factor have been estimated by these authors.
Their findings indicated the need for increasing
the then existing cod - end mesh size of 25.4-
317 mm to 41.6 mm fabricated mesh size in
order to avoid depletion of the natural popu-
lation.

Yield - per recruit analyses on P, stylifera and
M. dobsoni from Kerala (Alagaraja et 4., 1986)
have indicated scope for enbancing the Y/ R
by increasing the mesh size currently in vogue
at Sakthikulangara and Cochin as could be
seen in Fig. 4. At the present level of C (=
lc /1) the Y /Ris less than the Y /R ., for

both the species. George et al. (1988) while
discussing about the present status of the shrimp
fishery of Karnataka coast also pointed out
that the present mesh size of trawl nets may be
increased so as to obtain the MSY. In other
words, the present level of I, (75 mm) may

be increased to 85 mm by increasing the mesh
size of the net. In the light of the above results
it is suggested that increase in the mesh size
of the cod - end of shrimp trawls to atleast 30
mm would lead to fishery maintenance.

Besides constant exploitation in the marine
environment, penaeid prawns are also sub-
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jected {o commercial fishing in estuaries and
backwaters all along the Indian coast. The
juveniles of estuary - dependent species such
as P.indicus, P. monodon, M. dobsoni and M.
monoceros are caught extensively from these
nursery using a variety of indigenous gears.
Since the major sources of recruitment of many
commercially important penaeid prawns in the

TABLE 1.
selected decenrres
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tion. A survey conducted recently on the mesh
sizes of these nets and the size distribution of
prawns caught in selected estuarine systems
(Table [) has shown that exploeitation of the
young prawns is taking place even from
advanced postlarval stage onwards, the mini-
mum size of the cod - end mesh used being about
5 mm which is alarmingly small from a con-

Cod-end mesh sizes of nets and size distribution of penaeid prawns in the estuarine fishery at

Name of nets
Centres (Mame of & Cod ~end mesh  Important Size range
ecosystem) size (stratched) species caught of prawns
in mm in mm
Karwar Sluice nets M. dobsoni 30-68
{Kali Estuary) 5-15 M. monoceros 24-595
P, indicus 52-105
Mangalore Bag nets M. dobsoni 2850
{Nethravathy Estuary) 15-16 P, indicus 43 - 115
Calicut Stake nets M. dobsoni 26-80
(Korapuzha Estuary) 6-9 M. manoceros 55 -120
P. indicus 56 - 140
Cochin Stake nets M. dobsoni 11-90
{Cochin Backwater) 8-10 M. monoceros 26 - 102
M. affinis 22-.93
P. Inclicus 31 - 150
Quilon Stake nets M. dobsoni 3587
{Ashtamnudi Backwater) 8§-10 P. indicus 60-127
Madras Stake nets P. indicus 56 - 140
{Ennore Estuary) 15 M, dobsoni 4] - 80
M. monoceros 45 - 100
Kakinada Stake nets M. monoceros 30-115
(Kakinada Backwater) 15 P, indicus 30-195
P. monodon 30- 254

marine region are the estuaries and backwaters,
large scale exploitation of juveniles from these
areas will definitely lead to depletion of stocks
in the sea. Among the various gears employed
in capturing prawns from the estuarine areas,
fixed bag nets are the most common, and also
most deleterious when considering the smaller
mesh sizes used in filtering the juvenile popula-

servation point of view. George (1962) examin-
ing the catches of P. indicus obtained by different
types of nets of varying mesh sizes from Cochin
backwaters noticed considerable variations in
the size distribution of the specics in stake nets
dip nets and cast nets operated in the same
locality. The mesh sizes at the cod -end fin-
terior of these nets were 10 mm, 10 - 15 mm and
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20 - 25 mm respectively. According to him, the
minimum sizes of P.indicus in Cochin back-
waters are recorded by the stake nets. Perhaps
this may be the case with the other co - existing
species like M. dobsoni, M. monoceros and M.
affinis also which are extensively fished from
these areas. If any mesh regulation is to be
resoried to as a measure of conservation of
juveniles it should, therefore, be tried on the
stake nets. George er al. (1974), studying the
size grade composition of prawns of different
species caught by backwater fishing gear of
Kerala, have recommended mesh size of 20 - 25
mm for the stake nets. They have observed
that enhancement of mesh size to the recomms-
ended one has no adverse effect on fishing
economics.

Other Resources : Mesh selectivity studies on
other resources from India have also been attem-
pted by different authors with reference to
bottom trawls and the indigenous gears such
as gill nets and fixed bag nets. Some of the
studies in this regard are those of Joseph and
Sebastian (1964) on oil sardine, CMFRI {(Anon.,
1984) on Bombayduck and Alagaraja and
Srinath (1987) on catfish.

In their preliminary studies on the effect of
mesh size of gill nets on oil sardine (Sardinella
longiceps) using four nets of varying mesh sizes,
Joseph and Sebastian (1964) have observed that
the modal sizes landed by these nets are pro-
porttional to the mesh sizes. For the mesh sizes
14.0, 16.7, 19.3 and 20.9 mm (bar length) the
corresponding ranges of modal lengths were
131 - 140, 161 - 170, 181 - 190 and 181 - 190 mm.
Referring to the above work Dutt (1965) has
suggested improvements in conducting the gill
net selectivity studies on oil sardines and other
pelagic fisheries of India. The major suggestions
offered include (1) The placement of drift nets
in juxiaposition for their uniform operation,
(2) The positioning of nets not influencing the
catches and (3) Estimation of the effect of wind
and currents on: disposition of meshes,
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Experimental studies on the effect of cod-end
mesh size of ‘dol’ nets on the stocks of Bombay-
duck (Harpodon nehereus) were conducted
(Anon., 1984) using conventional ‘dol’ nets
(cod - end 15 mm mesh) and the CIFT designed
‘dol’ nets (cod ends 30 and 40 mm mesh). The
results indicated that the catch of Bombayduck
comprised 23, 15 and 109 of the total caich
of these three types of nets respectively. The
size ranges of the fish were 15 - 245 mm, 45 - 345
mm and 75- 380 mm respectively. The per-
centage of fish caught below 150 mm size were
in the order of 21, 13 and 5 in the above three
nets. Tt is clear from the above that the escape-
ment of smaller sized fish in the CIFT design
nets is more when compared to the conventional
net,

In catfish resource assessment based on trawl
landings (Alagaraja and Srinath, 1987) the
species considered were Tachysurus thalussinus,
T. tenuispinis, T.serratus, T.dussumieri and
Osteogeneosis militaris, Except in the case of
O, militaris, the stocks of all other species were
found to be under heavy fishing pressure. It is
hence indicated that in order to get MSY from
these stocks either the fishing pressure is to be
reduced if the existing level of C is maintained
or Cis to be increased considerably if the existing
level of fishing pressure is retained. However,
the fact should not be overlooked that the trawl
fishery is mainly aimed at shrimps and the
suggestion for increasing the level of mesh size
to the extent of improving the catfish fishery
may not be advisable for the shrimp fishery.

CONCLUSIONS

From the data available on the exploitation
of prawns by trawls it is concluded that the
effective cod-end mesh size shouid be atleast
30 mm. As these stocks are heavily exploited
and their catches have almost reached a platean,
this step will save the prawn fishery from over
exploitation,

Enforcement . of mesh regulation has to be
taken up serionsly in the larger interest of the
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fishing industry. Social awareness has to be
invoked for appreciating such approach and
adopting the suggested measures by arranging
meeting of all concerned and explaining them
the vital need for such measures.

Determining suitable mesh size for judicious
exploitation of fish stocks requires experimental
studies involving currently used gears in the
areas where the fish stocks are exploited. Mean
selection length, selection factor and selection
range are to be estimated using statistical techni-
ques. Since these factors vary according to the
material used for webbing, such experiments
are to be conducted periodically to update the
information. Biological data on growth and
maturity of the fish stocks are necessary to Tix
the required mesh size for each species. Since
tropical fisheries are of multispecies operated
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upon by multigears, mesh size required for one
species may not be useful for others, Hence
from the class of such mesh sizes one size is
to be selected to exploit the dominant species.

Selectivity studies on gillnets have to be inten-
sified and methods have to be. evolved to
incorporate the fishing mortality due to gill nets
with thai of other gears such as trawls when
the fish stocks are exploited by them. The
existing models in gill net selectivity are based
on experiments conducted on gillnets having
a siagle mesh size whereas in practice, parti-
cularly in Indian waters, a gill net may have
different picces connected together, each piece
having different mesh size. Hence the effect of
these gillnets on the fish stocks exploited has
to be studied by designing appropriate field
experiments.
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